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We present 4 very low mass stars radii measured with the VLTI using the 2.2µm VINCI test instrument.
The observations were carried out during the commissioning of the 104-meter-baseline with two 8-meter-
telescopes. We measure angular diameters of 0.7-1.5 mas with accuracies of 0.04-0.11 mas, and for spectral
type ranging from M0V to M5.5V. We determine an empirical mass-radius relation for M dwarfs based on
all available radius measurements. The observed relation agrees well with theoretical models at the present
accuracy level, with possible discrepancy around 0.5-0.8 M that needs to be conrmed. In the near future,
dozens of M dwarfs radii will be measured with 0.1-1% accuracy, with the VLTI, thanks to the improvements
expected from the near infrared instrument AMBER. This will bring strong observational constraints on both
atmosphere and interior physics.
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Introduction Mass, radius, luminosity and chemical composition are the basic physical properties of a
star. For a given mass and chemical composition, theory can predict most of the stellar physical parameters
at a given age. Accurate stellar mass, radius and luminosity measurements thus provide a crucial test of
our understanding of stellar physics. To be relevant, these parameters must be determined with an accuracy
of the order of 1% 1991AARv...3...91A.The previously rather noisy Mass-Luminosity relation for M dwarfs
has recently been greatly improved 2000AA...364..217D, 2003IAUS..211.... By contrast, the empirical Mass-
Radius relation remains poorly constrained, since it is based on the observations of just two of the three
known M-type eclipsing binaries, plus three M dwarfs radii measured at the Palomar Testbed Interferometer
(PTI) with accuracies of 2-4%, 2001ApJ...551L..81L.
The M dwarfs science targets and their calibrators were observed in series of a few hundred interfer-
ograms, recorded at a frequency of 500-700 Hz. Due to many down times associated with the technical
commissioning of the array, the observations of calibrator stars were not possible to the extent usually
required to monitor extensively the transfer function. Nevertheless, the calibration measurements proved
sucient to estimate the transfer function with a good accuracy. The global interferometric eciency of
the VLTI mostly depends on two parameters: the atmospheric coherence time, which varies over timescales
sometimes as short as a few minutes, and the instrumental eciency which changes over timescales of a
week. Our eective calibration rate oversamples the instrumental eciency variations by orders of magni-
tude, but risks undersampling the atmospheric coherence time. Fortunately, the Paranal observatory site
is heavily monitored, and we could rely on continuous measurement of the atmospherical coherence time
2000SPIE.4009..338S to discard data intervals when the coherence time changed signicantly between the
observation of the calibrators and science targets.
table 0.1cm Calibrators and instrumental+atmospherical transfer function. Calibrator uniform disk
angular diameters come from 1999AJ....117.1864C. Internal error and external error on the transfer function
are given for each calibrator. Fomalhaut angular diameter was redetermined using the VLTI. (*) calibrator




From fringes to visibilities We used a customised version of the VLTI/VINCI data reduction pipeline,
whose general principle is based on the original FLUOR algorithm 1997AAS..121..379C. Despite the high
modulation frequency of the fringes, many recorded interferograms present a dierential piston signature,
as well as strong photometric fluctuations. The latter are expected for large apertures without adaptive
1
optics correction, as individual speckle come in and out of the ber input aperture. To overcome the noise
amplication caused by low photometry data points, which could strongly bias the resulting visibilities,
interferograms were calibrated by the average value of the photometry over the fringe packet. The two
calibrated output interferograms were then subtracted to remove residual photometric fluctuations (Kervella,
in prep).
gure[t] [width=8cm]gure1.epsi Wavelet Spectral density of a pistonned interferogram. The eect of
strong dierential piston is to distort the interferogram fringe peak in the time-frequency space. Part of the
interferogram’s energy is spread out in both time and frequency, preventing a good measurement of the total
energy. Fig-wavelets
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